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BACKGROUND

The need to maintain physical and social distance between
people and the stay-at-home recommendation/order to
contain the spread of COVID-19 have raised concerns
about the possible increase in loneliness. However, few
studies have analyzed trends or changes in loneliness in
samples of young adults. The present study aimed to ex-
plore the prevalence of loneliness and its change during
the COVID-19 pandemic.

PARTICIPANTS AND PROCEDURE

This is a repeated cross-sectional study analyzing data col-
lected through six online surveys between April 2020 and
March 2021 from 5,669 university students in Switzerland.
Logistic regression models were used to examine trends in
loneliness and associations between loneliness, well-being,
life at home, COVID-19 symptoms and tests.

RESULTS
Loneliness decreased between April 2020 and May-June
2020. In contrast, loneliness was higher in December 2020,

January and March 2021 compared to April 2020. Loneli-
ness was associated with younger age, studying architec-
ture, design and civil engineering or engineering, enjoying
time spent with family/partner, experiencing tensions and
conflicts at home, boredom, feeling locked up and subjec-
tive well-being and current health.

CONCLUSIONS

Our findings highlight an increase in loneliness during the
second wave of the COVID-19 pandemic, although a sea-
sonality effect cannot be excluded. Public health systems
and educational institutions need to monitor the effects of
social distancing measures and reduced social contact on
students’ loneliness and well-being.
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BACKGROUND

Since on 11 March 2020 the World Health Organiza-
tion declared the outbreak of COVID-19 a pandemic,
an impressive number of scientific articles have been
published exploring the impact of the outbreak on
symptoms of mental distress in different populations,
in addition to major research efforts to develop ef-
fective vaccines and treatments for the disease. Re-
searchers in the fields of psychology and public health
medicine have studied the effects of national measures
limiting the activities and movement of citizens on
their psychological distress (Panda et al., 2021), the im-
pact on mental health of health care workers infected/
exposed to COVID-19 (Salazar de Pablo et al., 2020),
and the mortality and severity of COVID-19 among
patients with mental disorders (Toubasi et al., 2021).
Importantly, the need to maintain physical and
social distance between people and the stay-at-home
recommendation/order have raised concerns about
the potential increase in loneliness and its negative
consequences for physical and mental health. Accord-
ing to Killeen (1998), the term loneliness refers to the
psychological experience and the emotional suffer-
ing of being alone. The author defined loneliness as
“a condition that describes the distressing, depress-
ing, dehumanizing, detached feelings that a person
endures when there is a gaping emptiness in their
life due to an unfulfilled social and/or emotional life”
(p. 764). 1t is generally related to some other concepts
with a different meaning. For example, aloneness in-
dicates the condition of being by themselves, but dif-
ferently from loneliness, it is characterized by an ele-
ment of choice, a preference for being alone than with
other people (Killeen, 1998). Solitude has a more op-
timistic sense because it refers to the calming and re-
generating function of being alone. Social withdrawal
refers to processes and behaviors through which one
moves voluntarily away from opportunities for social
interaction, whereas social isolation refers to active
exclusion from social activities by peers and/or to
an objective measure of lack of social relationships
or rare social contacts with others (Freak-Poli et al.,
2022; Rubin et al., 2009). Loneliness correlates with
different indicators of physical and mental health
such as chronic diseases, high cholesterol levels, dia-
betes, health impairment, psychological distress and
depression (Loades et al., 2020; Richard et al., 2017).
A recent comprehensive review and meta-analysis
showed that loneliness had medium to large effects
on depression, anxiety, suicidality, overall self-rated
health, quality of life, life satisfaction, functional dis-
ability, sleep and cognition (Park et al., 2020). Fur-
thermore, in the general population loneliness was
found to have a harmful effect on all-cause mortality
(Rico-Uribe et al., 2018). The age distribution of lone-
liness follows a non-linear trajectory, with elevated
levels during young adulthood and older adulthood
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(Luhmann & Hawkley, 2016). Therefore, loneliness of
emerging and young adults needs to be closely moni-
tored during the COVID-19 pandemic considering the
changes that occurred in their daily habits, which were
disrupted by the pandemic, due to the impossibility to
attend the workplace/education, the interruption of
most sports activities, the closure of meeting places
and entertainment venues, and the reduction of the
number of social encounters. As a consequence, sev-
eral cross-sectional studies have explored loneliness
among young adults during the COVID-19 pandemic
(Arslan et al., 2022; Besser et al., 2022; Horigian et al.,
2021; Lippke et al., 2021; Marchini et al., 2021; Mo-
sanya, 2021; Sutin et al., 2020). However, longitudi-
nal studies analyzing trends or changes in loneliness
during the pandemic with samples of young adults
have been limited. Lee et al. (2020) showed a wors-
ening trajectory of loneliness between pre-pandemic
and pandemic periods (i.e., January 2020 and April/
May 2020, respectively) in a sample of 564 U.S. young
adults. In addition, Okruszek et al. (2020) found no
changes in loneliness among Poland young adults
(mainly students) during the first two weeks of na-
tional restrictions introduced due to the pandemic.
Hu and Gutman (2021) examined loneliness tra-
jectories in 419 UK young adults between June and
November 2020. Their findings showed a U-shape
longitudinal trend in loneliness, with a sudden in-
crease during the winter months and national lock-
down. Similarly, Killgore et al. (2020) analyzed trends
in loneliness among 6,186 U.S. adults between April
and September 2020. The authors concluded that lone-
liness increased over the 6-month period controlling
for age, sex and primary job loss due to COVID-19.
These changes may be related to seasonal variations
but also to national restrictions, with effects hard to
disentangle (Hu & Gutman, 2021). Despite the over-
all lack of evidence on seasonal variations in loneli-
ness among young adults of the general population,
two previous studies explored seasonal variations in
loneliness with small sample sizes. Victor et al. (2015)
investigated the trend in loneliness in 28 older adults
(age range: 65-93 years) between June 2012 and June
2013 in the United Kingdom. The percentage of partic-
ipants reporting that they were “never/rarely” lonely
was highest in winter (i.e, December) and spring
(March) and lowest in the summer (June) and autumn
(September). Furthermore, loneliness was stable in
50% of the sample. Among participants who showed
changes, loneliness mainly decreased between the
autumn and the winter, while it increased between
the spring and the summer (Victor et al., 2015). Wenz
(1977) examined present and future loneliness in
110 subjects with a mean age of 26.7 years who at-
tempted suicide in the USA. Both forms of loneliness
seemed to be higher during the spring and the winter
than in the summer and the autumn. Those two stud-
ies are characterized by some differences (e.g., study



population) and relevant methodological limitations
(e.g., small sample size, no covariate adjustment) and,
consequently, showed conflicting findings with re-
spect to possible loneliness seasonality.

In light of the above, the first aim of this study was
to examine the loneliness trend in university students
during the first year of the COVID-19 pandemic (i.e.,
between April 2020 and March 2021). Based on recent
evidence in samples of adult populations (Hu & Gut-
man, 2021; Killgore et al., 2020), we hypothesized an
increase in loneliness during the first pandemic year
and periods of more stringent national public health
measures implemented to contain the spread of the
infection.

Studies exploring factors associated with loneli-
ness during the pandemic showed associations with
younger age, being single, living alone, poor job se-
curity, smaller accommodation, having a poor rela-
tionship with the person/people sharing quarantine,
COVID-19-related social concerns, physical and men-
tal health conditions (Alheneidi et al., 2021; Bareket-
Bojmel et al., 2021; Groarke et al., 2020; Grossman
et al., 2021; Lee et al., 2020; Rosenberg et al., 2021).
Self-isolating because of being at high risk of infection
or by order also increased the probability of reporting
loneliness (Groarke et al., 2020). Vanderbruggen et al.
(2020) found that boredom was the top reason for
consuming more cigarettes and cannabis, and the fifth
for consuming more alcohol during the COVID-19
measures compared to before among Belgian adults.
Furthermore, a previous study (Chin et al., 2017) iden-
tified a significant association between boredom and
loneliness in a large sample of U.S. adults, highlight-
ing that boredom emerges from situations in which
engagement is challenging (e.g., contexts where one’s
autonomy might be constrained, sedentary activities).

Pre-pandemic evidence suggested that symptoms
of psychological distress were higher in students of
some non-medical faculties than in those of medical
faculties (Diehl et al.,, 2018). For example, Pakistani
social sciences and engineering students reported
higher symptoms of depression, anxiety, and stress
than medical students, while no significant between-
group difference was found for suicidal ideation or
life satisfaction (Naseem & Munaf, 2017). In another
study Thai students at the Faculty of Humanities
reported higher stress and sleep deprivation than
medical students, while there was no between-group
difference for depression, excessive daytime sleepi-
ness or overweight (Kongsomboon, 2010). Similarly,
Saudi Arabian students at the Faculty of Education
showed higher anxiety than medical students, while
there was no between-group difference in symptoms
of depression and stress (Mirza et al., 2021). There-
fore, the second aim of the study was to explore the
relationships between loneliness and students’ well-
being, COVID-19-related variables (i.e., COVID-19
students’ life at home) and COVID-19 symptoms and

tests. Considering the evidence discussed above, we
expected loneliness to be associated positively with
being enrolled at the Department of Humanities,
Social Sciences and Engineering rather than Health
Professions, more tension and conflict at home, bore-
dom, feeling locked up, poor subjective well-being
and health status, COVID-19 symptoms and tests.
Negative associations were expected between loneli-
ness and age, strengthened neighborhood, and enjoy-
ing time spent with family/partner at home.

PARTICIPANTS AND PROCEDURE
PARTICIPANTS

This study uses data from the Health in Students
study during the COVID-19 pandemic (HES-C), an
open cohort online study exploring the impact of the
COVID-19 pandemic on psychophysical health of
students at the Zurich University of Applied Sciences
(ZHAW) in Switzerland. More specifically, the study
aims to (1) evaluate the health of students during the
pandemic, (2) investigate changes in health behavior
and associated factors, and (3) assess students’ percep-
tion of the pandemic and related measures and their
impact on students’ lives. All students enrolled at
the ZHAW (N approximately 13,500) received a non-
personalized email inviting them to participate in the
study, providing study information, and a link to the
survey and the study homepage. Students were repeat-
edly invited to participate in nine consecutive web sur-
veys that were administered between April 2020 and
June 2021. To capture the dynamics of the pandemic
and its effects during the semester and teaching class-
es, three surveys per semester were conducted. The
intervals between surveys ranged from 4 to 8 weeks,
with breaks during the semester breaks. Surveys were
administered at shorter intervals at the beginning of
the pandemic and at longer intervals beginning in
fall 2020 to reduce the response burden on students
who wished to participate in the survey at multiple
times. Response rates, number of participants (n) and
completion rates (CR) in the nine surveys were 18.0%
(n = 2,429, CR = 83.3%), 10.6% (n = 1,473, CR = 97.5%),
94% (n = 1271, CR = 95.0%), 94% (n = 1,264,
CR = 66.1%), 8.9% (n = 1,203, CR = 94.2%), 11.3%
(n=1,527, CR = 91.0%), 5.7% (n = 776, CR = 86.5%), 7.9%
(n=1,066, CR = 89.4%), and 5.4% (n = 730, CR = 88.5%).

In the present study, we report the results of the
analysis of the first participation response of uni-
versity students (N = 5,669) for six online surveys
during the pandemic year., i.e., between April 2020
and March 2021. In other words, we analyze pooled
repeated cross-sectional data with independent
samples of university students collected during the
first year of the COVID-19 pandemic. Data from one
survey, the third one, were excluded because no in-
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Figure 1

National epidemic trends of the 7-day moving average of confirmed cases (blue) and new deaths (orange) due
to COVID-19 and stringency index (black line) in Switzerland from February 25, 2020 to April 6, 2021
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formation on loneliness was collected. Participants
were distributed according to survey time as follows:
2,332 in April 3-14, 2020 (survey time indicated with
April 2020, Time 0, T0), 723 in April 30-May 11, 2020
(May 2020, T1), 458 in May 28-June 8, 2020 (June
2020, T2), 725 in November 30-December 10, 2020
(December 2020, T3), 995 in January 21-29, 2021 (Jan-
uary 2021, T4) and 436 in March 8-16, 2021 (March
2021, T5). Each survey lasted about 20-25 minutes
and ran for a total of seven working days. Dratva
et al. (2020) published study methods and question-
naire construction in detail. Figure 1 shows trends in
confirmed COVID-19 cases and deaths (7-day mov-
ing average) and stringency index data (Hale et al.,
2020) in Switzerland from February 25, 2020 to April
6, 2021. Table S1 (Supplementary materials) reports
more details on survey periods for participation and
concomitant national restrictions in Switzerland.
Participants’ informed consent was obtained be-
fore filling in the set of questions online. Specifically,
study information and a link to the survey and study
homepage were provided on the first introductory
page to the study. Students were asked to agree to the
conditions and when they continued with the ques-
tionnaire, they gave their consent to participate in
this study. Anonymity of participants was ensured by
asking them to generate a personal code at the start
of each web survey. The study was approved by both
the local cantonal ethics committee (BASEC-Nr. Req-
2020-00366) and the ZHAW data protection officer.

MEASURES

The following information was recorded at each of
the six surveys.
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Demographic variables. Participants provided de-
mographic information, including age, gender and
ZHAW department attended.

Well-being. Current health status and subjective
well-being were explored using the two following
questions: “What is your current state of health?”
and “How are you doing right now?”, respectively.
Students were asked to respond to the questions
on a 5-point Likert scale ranging from 1 (very bad)
to 5 (very good). Responses were then recoded as
1 (good, very good), 2 (average) and 3 (bad, very bad).
For a summary of research questions and variables
see also Table S2 (Supplementary materials).

COVID-19-related variables. A set of questions on
COVID-19 students’ life at home was specifically
developed for this target group and their context.
The questions were developed by the authors repre-
senting researchers, lecturers and students. Five stu-
dents of different faculties piloted the questionnaire,
reporting any technical and content issues in a de-
briefing session with the authors. Moreover, the ques-
tionnaire was subject to a round table expert review.

Students were asked about the effects of the
COVID-19 pandemic and the public health measures
on their everyday life at home (instructions for fill-
ing in the set of questions: “The pandemic regula-
tions can have various effects on everyday life at
home. To what extent do you agree with the follow-
ing statements?”). They were asked to agree or not
agree with statements by responding on a 5-point
Likert scale ranging from 1 (completely disagree) to
5 (completely agree). Furthermore, they had the op-
portunity of indicating that the statement was ir-
relevant (not relevant). Students’ loneliness (“I am
lonely”), experience of tension and conflict (“I expe-
rience more tensions and conflicts”), neighborhood



(“T experience a strengthened neighborhood”), bore-
dom (“T am bored”), feeling locked up (“I feel locked
up”), enjoying time with family (“I enjoy spending
time with my family/partner”). Responses were then
recoded as 1 (I disagree completely, I tend to disagree),
2 (partially disagree and partially agree), 3 (I tend to
agree, I completely agree) and 4 (not relevant), except
for responses on loneliness, which were recoded dif-
ferently.

Regarding loneliness, 18 participants responded
with “not relevant” to the statement exploring it,
while 74 responses were missing. Therefore, those
participants (n = 92) were not included in the study
analyses because they did not provide useful infor-
mation on the experience of loneliness. Loneliness
responses were dichotomized as absent (0 — I disagree
completely, I tend to disagree, partially disagree and
partially agree) or present (1 — I tend to agree, I com-
pletely agree).

COVID-19 symptoms and tests. Students’ symp-
toms and testing for COVID-19 were assessed using
the following statements with dichotomous response
options (no, yes): “Have you had symptoms in the past
4 weeks that would be compatible with a COVID-19
infection? For example, cough (usually dry), sore
throat, shortness of breath, fever, muscle pain”; “Have
you had a COVID-19 test in the past 4 weeks?”; “Have
you tested positive for COVID-19?".

STATISTICAL ANALYSES

Descriptive statistics (i.e., frequencies, prevalence,
mean, standard deviation) were applied to evaluate
the characteristics of the sample according to the
survey. Univariate analysis of variance (ANOVA) and
the chi-square test of independence were used to in-
vestigate differences in age and gender, respectively,
according to the survey. Cramer’s V was used to ex-
press effect size in the latter analysis. Furthermore,
ANOVA and the chi-square test were used to compare
included and excluded participants for observed char-

Table 1

acteristics. Subsequently, we used a logistic regres-
sion model to examine trends in loneliness as well as
the associations between loneliness and variables of
interest. Initially, all predictors of loneliness were fit-
ted separately (i.e., bivariate association) (unadjusted
model); subsequently, the associations were ana-
lyzed controlling for age, gender and ZHAW depart-
ment (adjusted model 1); in the final model (adjusted
model 2) all measures were fitted jointly to determine
the unique relevance of predictors after accounting
for the influence of all other predictors. Odds ratios
(OR) with corresponding 95% confidence interval, and
p values were reported. As part of a sensitivity anal-
ysis, we fitted the models using ordinal regression
models (i.e., without recoding the variables). P val-
ues < .05 were considered statistically significant. All
data were analyzed using SPSS Version 25.

RESULTS

Differences between included (N = 5,669) and ex-
cluded (N = 92) participants are shown in Table S3 in
Supplementary materials. Participants included were
younger than those excluded. Further, differences
in distribution of responses were found for more
tension/conflict (participants excluded more likely
showed agreement with more tension/conflict and
missing responses than those included), boredom,
feeling locked up and enjoying family (participants
excluded more likely showed not relevant and/or
missing responses than those included), and subjec-
tive well-being (participants excluded more likely
showed agreement with poor subjective well-being
and missing responses than those included). No be-
tween-group difference was observed for gender, de-
partment, survey, strengthened neighborhood, health
status, and COVID-19 symptoms and test. 5,669 uni-
versity students (mean age = 26.10, SD = 5.78; 67.6%
female, 31.9% male, 0.5% other) constituted the final
total sample for this study. Table 1 shows sample
characteristics according to the survey.

Sample characteristics and COVID-19 effects at home by survey

Variable TO T1 T2 T3 T4 T5 Total
(N=2332) (N=723) (N=458) (N=725) (N=995) (N=436) (N =>5669)
n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Age (M £ SD) 26.43 + 5.63 26.66 £ 5.76 27.38 + 6.58 25.24 + 6.03 25.39 £ 5.41 25.14 + 5.66 26.1 +£5.78
Gender
Female 1620 (69.5) 463 (64) 287 (62.7) 504 (69.5) 640 (64.3) 318 (72.9) 3832 (67.6)
Male 702 (30.1) 256 (35.4) 169 (36.9) 216 (29.8) 347 (34.9) 116 (26.6) 1806 (31.9)
Other 10 (0.4) 4(0.6) 2(0.4) 5 (0.7) 8(0.8) 2(0.5)  31(0.5)

(Table 1 continues)
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Table 1

Table 1 continued

Variable TO T1 T2 T3 T4 T5 Total
(N=2332) (N=723) (N=458) (N=725) (N=995 (N=436) (N =5669)
n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Department
Health 571 (24.5) 120 (16.6) 65 (14.2) 169 (23.3) 193 (19.4) 137 (31.4) 1255 (22.1)
Professions
Applied 181(7.8)  67(9.3)  41(89)  60(8.3)  81(8.1)  37(85) 467 (8.2)
Linguistics
Applied 167 (7.2)  53(7.3)  35(7.6)  57(7.9)  77(7.7)  27(62) 416 (7.3)
Psychology
Architecture, 57 (2.4) 15 (2.1) 7(15) 12(1.7) 24 (2.4) 5(1.1) 120 (2.1)
Design and Civil
Engineering
Life Sciences 286 (12.3) 138 (19.1) 83 (18.1) 126 (17.4) 157 (15.8)  55(12.6) 845 (14.9)
and Facility
Management
Engineering 344 (14.7)  91(12.6) 68(14.8) 71(9.8) 137(13.8) 49 (11.2) 760 (13.4)
Management 496 (21.3) 179 (24.8) 120 (26.2) 160 (22.1) 235 (23.6) 88 (20.2) 1278 (22.5)
and Law
Social Work 225(9.6)  54(7.5)  30(6.5)  63(87)  76(7.6)  27(6.2) 475 (8.4)
Missing 5(0.2) 6 (0.8) 9 (2) 7 (1) 15(1.5)  11(2.5)  53(0.9)
Loneliness
No 1611 (69.1) 528 (73) 340 (74.2) 430 (59.3) 584 (58.7) 248 (56.9) 3741 (66)
Yes 721(30.9) 195 (27) 118 (25.8) 295 (40.7) 411 (41.3) 188 (43.1) 1928 (34)
More tension/conflict
No 1106 (47.4) 346 (47.9) 226 (49.3) 285(39.3) 391(39.3) 161 (36.9) 2515 (44.4)
Partly 432 (18.5) 134 (185)  85(18.6) 159 (21.9) 195(19.6) 85 (19.5) 1090 (19.2)
Yes 757 (32.5) 239 (33.1) 142(31)  271(37.4) 399 (40.1) 184 (42.2) 1992 (35.1)
Not relevant 30 (1.3) 2(0.3) 3(0.7) 6(0.8) 9 (0.9) 4(09)  54(1)
Missing 7 (0.3) 2(0.3) 2(0.4) 4(0.6) 1(0.1) 2(05)  18(0.3)
Strengthened
neighborhood
No 899 (38.6) 323 (44.7) 201 (43.9) 448 (61.8) 568 (57.1) 270 (61.9) 2709 (47.8)
Partly 530 (22.7) 156 (21.6) 101 (22.1) 139 (19.2) 194 (19.5) 78 (17.9) 1198 (21.1)
Yes 763 (32.7) 185 (25.6) 119 (26) 96 (13.2) 159 (16) 49 (11.2) 1371 (24.2)
Not relevant 130 (5.6)  57(7.9)  35(7.6)  40(55)  69(6.9)  37(8.5) 368 (6.5)
Missing 10 (0.4) 2(0.3) 2(0.4) 2 (0.3) 5 (0.5) 2(0.5)  23(0.4)
Boredom
No 1206 (51.7) 413 (57.1) 280 (61.1) 334 (46.1) 402 (40.4) 163 (37.4) 2798 (49.4)
Partly 448 (19.2) 125(17.3)  78(17) 160 (22.1) 175 (17.6) 96 (22) 1082 (19.1)
Yes 664 (28.5) 181 (25) 96 (21) 218 (30.1) 406 (40.8) 175 (40.1) 1740 (30.7)
Not relevant 9 (0.4) 3(0.4) 2 (0.4) 4(0.6) 4(0.4) 0 22 (0.4)
Missing 5(0.2) 1(0.1) 2 (0.4) 9(1.2) 8 (0.8) 2(05)  27(0.5)
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Table 1

Table 1 continued

Variable TO T1 T2 T3 T4 T5 Total
(N=2332) (N=723) (N=458) (N=725) (N=995) (N=436) (N =5669)
n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Feeling locked up
No 850 (36.4) 321 (44.4) 260 (56.8) 264 (36.4) 307 (30.9) 144 (33) 2146 (37.9)
Partly 497 (21.3) 152 (21) 75 (16.4) 164 (22.6) 198 (19.9) 120 (27.5) 1206 (21.3)
Yes 972 (41.7) 246 (34)  121(26.4) 290 (40) 481 (48.3) 172(39.4) 2282 (40.3)
Not relevant 5(0.2) 2 (0.3) 1(0.2) 4(0.6) 7 (0.7) 0 19 (0.3)
Missing 8(0.3) 2(0.3) 1(0.2) 3(0.4) 2(0.2) 0 16 (0.3)
Enjoying family
No 247 (10.6) 80 (11.1) 44 (9.6) 100 (13.8) 149 (15) 45(10.3) 665 (11.7)
Partly 485 (20.8) 153 (21.2) 107 (23.4) 171(23.6) 244 (24.5) 113 (25.9) 1273 (22.5)
Yes 1428 (61.2) 445 (61.5) 284 (62)  421(58.1) 567 (57) 265 (60.8) 3410 (60.2)
Not relevant 167 (7.2)  45(6.2)  22(4.8)  28(3.9)  32(32)  13(3) 307 (5.4)
Missing 5(0.2) 0 1(0.2) 5(0.7) 3(0.3) 0 14 (0.2)
Subjective well-being
Poor 262(11.2)  71(9.8)  71(15.5) 148(20.4) 184 (18.5) 83(19) 3018 (53.2)
Average 743 (31.9) 213 (29.5) 132(28.8) 241(33.2) 333(33.5) 159 (36.5) 1821 (32.1)
Good 1323 (56.7) 439 (60.7) 255 (55.7) 336 (46.3) 471(47.3) 194 (44.5) 819 (14.4)
Missing 4(0.2) 0 0 0 7 (0.7) 0 11(0.2)
Health status
Poor 23 (1) 13(1.8)  21(4.6) 42(5.8)  48(4.8)  22(5) 4063 (71.7)
Average 371(15.9)  81(11.2) 64 (14)  187(25.8) 197 (19.8) 97 (22.2) 997 (17.6)
Good 1627 (69.8) 612 (84.6) 357 (77.9) 493 (68) 717 (72.1) 257 (58.9) 169 (3)
Missing 311(13.3) 17 (2.4) 16 (3.5) 3(04)  33(3.3)  60(13.8) 440 (7.8)
COVID-19 symptoms
(past 4 weeks)
No 1981 (84.9) 640 (88.5) 402 (87.8) 576 (79.4) 837 (84.1) 325 (74.5) 4372 (77.1)
Yes 42(1.8)  68(9.4)  40(8.7) 145(20) 129 (13) 50 (11.5) 862 (15.2)
Missing 310 (13.3)  15(2.1) 16 (3.5) 4(0.6) 29(29)  61(14)  435(7.7)
COVID-19 test
(past 4 weeks)
No 1981(84.9) 693 (95.9) 428 (93.4) 592 (81.7) 828(83.2) 332(76.1) 4854 (85.6)
Yes 42(1.8)  15(2.1)  14(3.1) 129 (17.8) 139 (14) 43(9.9)  382(6.7)
Missing 309 (13.3)  15(2.1) 16 (3.5) 4(0.6) 28(2.8)  61(14)  433(7.6)
Testing positive
for COVID-19
(past 4 weeks)®
No 38(90.5) 13(86.7)  12(85.7) 103 (79.8) 107 (77) 41(95.3) 314 (82.8)
Yes 3(7.1) 1(6.7) 2(14.3)  25(19.4)  32(23) 2(47)  65(17.2)
Missing 1(2.9) 1(6.7) 0 1(0.8) 0 0 3(0.8)

Note. *percentages are reported according to the number of students who had a COVID-19 test in the past 4 weeks; TO — April 2020,

T1 - May 2020, T2 - June 2020, T3 — December 2020, T4 - January 2021, T5 — March 2021.
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In April 2020 (T0), 30.1% of ZHAW university stu-
dents reported loneliness, 27% in May 2020 (T1), 25.8%
in June 2020 (T2), 40.7% in December 2020 (T3), 41.3%
January 2021 (T4) and 43.1% in March 2021 (T5).

Participants differed in age (F(5, 5662) = 16.18,
p < .001, n* = .01), gender (x* = 26.61, df = 10, p = .003,
Cramer’s V=0.05) and ZHAW department (x*= 116.58,
df = 35, p < .001, Cramer’s V = 0.06) according to the
survey (percentages are reported in Table 1). Since
age, gender and department distribution were not
homogeneous within groups, these variables were
included as covariates in logistic regressions (i.e., ad-
justed model 1).

Survey was significantly associated with lone-
liness controlling for age, gender and department
(Table 2, adjusted model 1). Loneliness decreased be-
tween April 2020 (T0) and May-June 2020 (T1 and T2).
In contrast, students who participated in the study in
December 2020 (T3), January and March 2021 (T3 and
T4) were more likely to report loneliness than those
who participated in April 2020 (T0). Figure 2A shows
estimated marginal probabilities of reporting loneli-
ness by survey controlling for the effects of age, gen-
der and department.

Furthermore, nearly all factors were associated
with loneliness when controlled for age, gender and
department, except for COVID-19 symptoms during
the past four weeks (Table 2, adjusted model 1).

Figure 2

When all factors were jointly modeled (Table 2,
adjusted model 2), the effect of gender, strengthened
neighborhood and COVID-19 test became statistically
non-significant. Survey was still significantly associ-
ated with loneliness. In particular, there were no dif-
ferences in probability of reporting loneliness during
April, May and June 2020 (T0, T1 and T2, respective-
ly). However, students who participated in Decem-
ber 2020 (T3) and March 2021 (T5) were more likely
to report loneliness than those who participated in
April 2020 (T0), controlling for the effects of all other
variables (see also Figure 2b). Furthermore, the prob-
ability of reporting higher loneliness in January 2021
(T4) than in April 2020 (T0) was borderline significant
(p = .051).

Students at the Department of Architecture, Design
and Civil Engineering and those at the Department of
Engineering were more likely to report loneliness than
students at the Department of Health Professions.

Answering with partly or not relevant to the
statement on experiencing more tensions and con-
flicts at home was associated with increased occur-
rence of loneliness compared to a negative response.
Furthermore, the effect of the experience of more
tensions and conflicts (“yes”) was borderline signifi-
cant (p = .053). Specifically, students who reported
more tensions and conflicts at home were more likely
to show loneliness compared to those who did not.

The estimated marginal effect of survey wave on the probability of reporting loneliness in A: adjusted model 1,
and B: adjusted model 2. Error bars represent the 95% confidence intervals
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Table 2

Odds ratios and confidence intervals (95%) from logistic regression models of loneliness during COVID-19 pandemic

Variable Loneliness
Unadjusted model* Adjusted model 1° Adjusted model 2°
Age 0.98 (0.97-0.99)*** - 0.98 (0.97-1.00)*
X2 (df), R? 23.81 (1)***, .01 - -
Gender (Ref = female)
Male 1.16 (1.03-1.31)* - 0.92 (0.78-1.10) Trend
in loneliness
Other 2.49 (1.22-5.06)* - 1.52 (0.62-3.68) during
X (df), R? 11.99 (2)**, .01 - - the COVID-19
pandemic

Department (Ref = Health Professions)

Applied Linguistics
Applied Psychology

Architecture, Design and Civil
Engineering

Life Sciences and Facility Management

Engineering
Management and Law
Social Work
X* (df), R
Survey (Ref = T0)
T1
T2
T3
T4
T5
X (df), R?
More tension/conflict (Ref = no)
Partly
Yes

Not relevant
X* (df), R*

Strengthened neighborhood (Ref = no)

Partly

Yes

Not relevant

X’ (df), R?
Boredom (Ref = no)

Partly

Yes

Not relevant
X’ (df), R*

1.41 (1.12-1.76)**
1.18 (0.93-1.50)
1.92 (1.31-2.80)**

1.41 (1.17-1.70)***
1.66 (1.37-2.01)
1.34 (1.13-1.59)**
0.98 (0.78-1.24)
43.83 (7)***, .01

* %k

0.82 (0.68-0.99)*
0.77 (0.62-0.97)*
1.53 (1.29-1.82)***
1.57 (1.35-1.83)***
1.69 (1.37-2.09)***
93.70 (5)***, .02

1.91 (1.64-2.23)***
2.78 (2.45-3.16)***
3.07 (1.79-5.28)***
262.68 (3)***, .06

0.81(0.71-0.94)**

0.54 (0.47-0.62)***

0.66 (0.52-0.84)***
76.43 (3)***, .02

1.74 (1.49-2.03)***
4.13 (3.63-4.71)***
2.02 (0.84-4.85)
480.54 (3)***, 11

0.8 (0.67-0.97)*
0.75 (0.60-0.95)*

1.5 (1.26-1.79)***
1.48 (1.27-1.73)***
1.69 (1.36-2.09)***
155.12 (15)***, .04

1.96 (1.68-2.29)***
2.82 (2.47-3.21)***
3.19 (1.84-5.51)***
333.99 (13)***, .08

0.86 (0.74-0.99)*
0.58 (0.50-0.68)***
0.66 (0.52-0.84)**
131.28 (13)***,.03

1.76 (1.50-2.06)***
4.1(3.58-4.69)***

1.89 (0.78-4.54)

513.96 (13)***, .12

1.07 (0.82-1.41)
1.23 (0.91-1.67)
2.43 (1.51-3.91)***

1.25 (0.98-1.58)
1.39 (1.06-1.81)*
0.95 (0.77-1.18)
0.86 (0.64-1.15)

1.01 (0.81-1.26)
0.99 (0.75-1.31)
1.38 (1.11-1.72)**
1.22 (1.00-1.49)
1.49 (1.13-1.97)**

1.28 (1.06-1.55)**
1.18 (1.00-1.39)
2.17 (1.07-4.41)*

1.13 (0.94-1.35)
0.96 (0.80-1.15)
0.81(0.60-1.08)

1.56 (1.30-1.88)***
2.54 (2.15-2.98)***
0.68 (0.23-2.00)

(Table 2 continues)
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Table 2

Table 2 continued

Variable

Loneliness

Unadjusted model?

Adjusted model 1°

Adjusted model 2°

Feeling locked up (Ref = no)
Partly
Yes
Not relevant
xX* (df), R
Enjoying family (Ref = no)
Partly
Yes
Not relevant
x* (df), R
Subjective well-being (Ref = good)
Average
Poor
xX* (df), R
Health status (Ref = good)
Average
Poor
X (df), R

COVID-19 symptoms (past 4 weeks)
(Ref = no)

Yes
X* (df), R?
COVID-19 test (past 4 weeks) (Ref = no)
Yes
X* (df), R?
Sample (N)

2.23 (1.88-2.64)"**
5.89 (5.11-6.79)***
3.06 (1.19-7.82)*

703.35 (3)***, .16

0.54 (0.45-0.65)***
0.19 (0.16-0.22)***
0.47 (0.36-0.62)***
496.75 (3)***, .12

3.09 (2.72-3.52)***
7.85 (6.62-9.30)***
711.51 (2)***, .16

2.56 (2.22-2.95)***
5.90 (4.22-8.26)***
261.93 (2)***, .07

1.07 (0.92-1.25)
0.84 (1), .00

1.30 (1.05-1.61)*
5.65 (1)*, .00

2.28 (1.92-2.71)***
5.9 (5.11-6.82)***

2.83 (1.10-7.27)*

747.54 (13)***, 17

0.54 (0.44-0.65)***
0.19 (0.16-0.23)***
0.52 (0.40-0.69)***
541.24 (13)***, .13

3.16 (2.77-3.60)***
7.62 (6.40-9.05)***
748.89 (12)***, .17

2.58 (2.23-2.98)***
6.04 (4.28-8.51)***
327.72 (12)***, .09

1.10 (0.94-1.29)
71.17 (11)***, .02

1.36 (1.09-1.69)**
77.14 (11)***, .02

5228-5669

1.64 (1.35-2.00)***
2.98 (2.50-3.54)***
1.94 (0.52-7.27)

0.61(0.48-0.76)***
0.32 (0.26-0.39)***
0.86 (0.61-1.20)

2.03 (1.73-2.38)***
3.48 (2.76-4.39)***

1.15 (0.96-1.37)
1.55 (1.03-2.35)*

0.97 (0.80-1.18)

1.02 (0.76-1.36)
1410.09 (36)***, .34
5078

Note. Ref — reference category; *bivariate associations; "associations analyzed controlling for the effects of age, gender and depart-
ment; “all variables fitted jointly; x* — chi-square of the omnibus test of model coefficients; df — degree of freedom, R? — Nagelkerke R%
TO — April 2020, T1 — May 2020, T2 - June 2020, T3 — December 2020, T4 — January 2021, T5 - March 2021."p < .05, p < .01,"**p < .001.

Boredom, feeling locked up and poor subjective well-
being and current health (as compared to good) were
robustly associated with loneliness. Finally, older age
and enjoying time spent with family/partner were
protective factors for feelings of loneliness. The mul-
tivariable model ()* = 1410.09, df = 36, p < .001) ex-
plained between 24.2% (Cox & Snell R?) and 33.7%
(Nagelkerke R?) of the variance in loneliness during
the first year of the COVID-19 pandemic.

The results of the sensitivity analyses using or-
dinal regression models (Table S4 in Supplementary
materials) yielded comparable findings except for the
non-significant difference between students at the
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Department of Engineering and those at the Depart-
ment of Health Professions in reporting loneliness.

DISCUSSION

The findings of our study showed a significant de-
crease in loneliness during the first wave of the
COVID-19 pandemic in Switzerland between April
2020 (prevalence of 31%) and May-June 2020 (25%),
concomitantly to the easing of national restrictions
(see also stringency index trend in Figure 1). How-
ever, during the second wave of the COVID-19 pan-



demic (i.e., December 2020-March 2021) loneliness
was higher (40-43%) than in April 2020 and national
restrictions were stringent and mainly stable. To our
knowledge, this study is the first to examine trends in
loneliness among university students during the first
year of the COVID-19 pandemic. These results expand
previous knowledge on loneliness during the first
pandemic year (Hu & Gutman, 2021; Killgore et al.,
2020). Our findings indicate that loneliness decreased
during the first wave of COVID-19 as national restric-
tions were eased, while it increased during the second
wave of the pandemic with more stringent national
restrictions, confirming our first hypothesis. National
restrictions may have had a negative impact on lone-
liness, limiting social encounters (Luhmann & Hawk-
ley, 2016). However a possible effect of seasonal varia-
tion should be kept in mind. Loneliness was higher in
March 2021 than in April 2020. Further, in March 2021
COVID-19 confirmed cases and deaths decreased (see
Figure 1), whereas in April 2020 they peaked with no
apparent difference in national restrictions. There-
fore, it is plausible that a seasonality effect may have
occurred besides the impact of national restrictions
on loneliness. Another explanation considers the pos-
sibility that the second wave of COVID-19 may have
been perceived as more stressful than the first one,
increasing students’ psychological distress and lone-
liness. Indeed, differences in psychological wellbeing
and suicide mortality between the first and the sec-
ond wave of the COVID-19 pandemic have also been
reported (Senderskov et al., 2021; Tanaka & Okamoto,
2021). Future studies should examine seasonal varia-
tions in loneliness to clarify our study findings.
Regarding the second aim of the study, we found
significant associations between loneliness and vari-
ous factors. In particular, students with an older age
were less likely to report loneliness, in line with find-
ings of previous studies conducted before (Luhmann
& Hawkley, 2016) and during (Bu et al., 2020; Groarke
et al., 2020) the COVID-19 pandemic in adult popu-
lations. Considering the high engagement in social
activity in normal life, national restrictive measures
to contain the spread of the contagion (especially, the
closures of universities, sport centers and pubs/clubs)
may have exerted a stronger impact on feelings of
loneliness among younger university students, es-
pecially those who recently joined the university, as
compared to older students. Furthermore, our find-
ings highlight the importance of social support as
well as the quality of relationships, indicating that en-
joying time spent with family/partner was negatively
associated with loneliness while experiencing more
tensions and conflicts at home was positively associ-
ated with it. Accordingly, recent studies showed that
being single, living alone and having a poor relation-
ship with the person/people sharing quarantine were
associated with loneliness (Bu et al., 2020; Groarke
et al., 2020; Rosenberg et al., 2021). Despite evidence

for a particular impact on health profession students
(Alsairafi et al., 2021; Loda et al., 2020; Rana et al.,
2020), we found them less likely to show loneliness
as compared to students at the Department of Ar-
chitecture, Design and Civil Engineering and at the
Department of Engineering over the period under
investigation, in line with findings of studies con-
ducted before the COVID-19 pandemic (Diehl et al.,
2018; Kongsomboon, 2010; Mirza et al., 2021; Naseem
& Munaf, 2017). On the other hand, no significant dif-
ference in loneliness was observed between students
at the Department of Health Professions and those
at the Departments of Applied Linguistics, Applied
Psychology, Life Sciences and Facility Management,
Management and Law, and Social Work. While we
cannot rule out the influence of pre-existing (i.e.,
pre-pandemic) differences in loneliness — or in fac-
tors related to loneliness such as personality (Vedel,
2016) — between students at different departments,
our results showed that students at the Department
of Architecture, Design and Civil Engineering and at
the Department of Engineering were at higher risk
of loneliness compared to students at the Depart-
ment of Health Professions during the first year of
COVID-19 pandemic, suggesting a possible stronger
negative role of social distancing measures and/or
online educational activities for some students (e.g.,
possible differences in distance learning by faculty).
Another explanation involves the possibility that
health profession students had acquired more effec-
tive ways of coping with psychological stress because
of their curricula (e.g., courses) compared to students
at the Department of Architecture, Design and Civil
Engineering and at the Department of Engineering.
However, the results regarding students at the De-
partment of Engineering should be interpreted with
caution because sensitivity analyses showed a non-
significant difference between students at the Depart-
ment of Engineering and those at the Department of
Health Professions in reporting loneliness.

We observed that students who reported bore-
dom and feeling locked up were more likely to show
loneliness than those who did not, in line with previ-
ous evidence (Chin et al., 2017; Vanderbruggen et al.,
2020). Finally, in line with findings of previous stud-
ies (Groarke et al., 2020; Rosenberg et al., 2021), stu-
dents who reported poor subjective well-being and
current health were more likely to show loneliness
than those who did not. These findings are in line
with those of a previous study conducted with a na-
tional representative sample of the Swiss population
aged 15 and over (Richard et al., 2017).

IMPLICATIONS

Taken together, the results of our study showed
that many university students felt lonely during the
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first year of the COVID-19 pandemic and that vari-
ables related to students’ life at home were associ-
ated with loneliness. Students at the Department of
Architecture, Design and Civil Engineering and at
the Department of Engineering were more likely to
self-report loneliness. These findings have implica-
tions for educational institutions, clinical practice,
and public health. In particular, they underscore the
need for educational institutions to not only provide
access to mental health services for students with
study-related or personal problems during unex-
pected and sudden stressful situations such as the
COVID-19 pandemic, but also to increase their coun-
selling services and promote their use. Differences
in loneliness found in students of some departments
suggest the importance of considering the inclusion,
in the curricula, of brief intervention workshops
focused on emotion regulation and psychological
distress. The use of university counselling services
may further support students’ mental health in syn-
ergy with educational workshops. Future research
is necessary to examine more closely differences in
students’ loneliness and mental health by faculty. In
addition, the effect of such educational workshops in
enhancing the psychological well-being of students,
also combined with individual and/or group support,
may be tested in the university setting. Clinicians
should also consider that in addition to tensions re-
lated to conflicts at home or the need to take care of
family members, academic concerns, struggles with
online teaching, and changes in current and future
plans of students must be addressed, especially in
those who had strained relationships with family
(Lee et al., 2020). Regarding implications for public
health, in both target groups specific and more gen-
eral interventions are needed. Van Dyck et al. (2020)
for example suggested that lonely students could
benefit from social interventions aimed at reducing
loneliness of nursing home residents. In the authors’
program, university student volunteers were paired
with elderly residents and provided weekly friendly
phone calls. Other than alleviating social isolation
experienced by nursing home residents, the program
positively impacted student volunteers, with stu-
dents reporting a greater sense of purpose and feel-
ings of social connectedness (van Dyck et al., 2020).
Although these were initial findings, they suggest
the possibility that two groups at risk for psychologi-
cal distress (college students and older adults) may
mutually support each other through a telephone in-
tervention program aimed at countering loneliness
during a time of crisis. Further, Switzerland allowed
young people more mobility and activities, such as
participating sportive or cultural activities (The Fed-
eral Council, 2021), once the associated mental health
burden for adolescents became clear, and, lastly, en-
suring sufficient mental health services irrespective
of the pandemic is central.
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LIMITATIONS

Some limitations should be considered in interpret-
ing the study findings. First, this is a repeated cross-
sectional study, and the samples of participants may
not be directly comparable despite their similarities
(e.g., students enrolled at the same university, multi-
variate analysis covaried for the effects of age, gender
and ZHAW department). Second, data were collected
using single-item self-report measures, which may
produce response biases due to social desirability.
Loneliness was measured using a Likert agree/dis-
agree item, generally of lower quality compared to
item-specific response options due to acquiescence
bias (Saris et al., 2010). As a consequence the per-
centages of loneliness found in the present study
could represent an overestimation of lonely students,
although they were in line with those of another
study conducted during the COVID-19 pandemic
(Horigian et al., 2021). Regarding factors associated
with loneliness, we conducted sensitivity analysis
that yielded comparable results. Furthermore, con-
sidering that excluded participants were younger,
showed more tension and poor subjective well-being,
we could have missed a group of participants at risk
for loneliness. However, at the same time, effect sizes
of those differences were small (as indicated by val-
ues of n* and Cramer’s V). Finally, a specific popu-
lation of Swiss university students participated in
the study, limiting generalizability of the findings to
other population (e.g., different age groups, different
geographic areas, clinical populations). Despite these
limitations, this study offers valuable knowledge of
the loneliness trend and its relationships with other
variables during the first year of the COVID-19 pan-
demic among Swiss university students. Previous
research was mainly limited by the cross-sectional
nature of the studies or short periods of follow-up.

CONCLUSIONS

Our findings revealed a significant decrease in loneli-
ness during the first wave of COVID-19 in Switzer-
land between April 2020 and May-June 2020, while,
during the second wave of COVID-19 (i.e., Decem-
ber 2020-March 2021) loneliness was higher than in
April 2020. However, we cannot rule out a possible
effect related to seasonality variations in loneliness.
Sociodemographic variables such as younger age and
studying architecture, design and civil engineering
or engineering, and variables related to students’ life
at home, such as not enjoying time spent with fam-
ily/partner, experiencing tensions and conflicts at
home, boredom, feeling locked up and poor subjec-
tive well-being and current health, were associated
with loneliness. These results should stimulate the at-
tention of educational institutions and public health



systems in monitoring the effects of social distancing
measures and reduced social contacts on students’
loneliness, as well as its possible negative conse-
quences for psychophysical health of young people
during a pandemic crisis. The inclusion, in the uni-
versity curricula, of educational workshops on emo-
tion regulation and psychological distress as well as
conducting social interventions aiming at reducing
loneliness via weekly encounters and/or calls may
represent a valuable contribution of future research
in sustaining students’ mental health.

Supplementary material is available on the jour-
nal’s website.
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